Site-specific contribution of proton-coupled folate transporter/haem carrier protein 1 in the intestinal absorption of methotrexate in rats.
Methotrexate is reportedly a substrate for proton-coupled folate transporter/haem carrier protein 1 (PCFT/HCP1) and reduced folate carrier 1 (RFC1). In this study, we examined the contribution of PCFT/HCP1 and RFC1 in the intestinal absorption of methotrexate in rats. Western blot analysis was carried out to evaluate the protein levels of PCFT/HCP1 and multidrug resistance-associated protein 2 in brush-border membrane of rat small intestine. Mucosal uptake of methotrexate was studied in the rat everted small intestine and an in-situ intestinal perfusion study of methotrexate was also carried out in rats. In transport studies using everted intestine, the mucosal methotrexate influx rate in proximal intestine at pH 5.5 was significantly greater than that at pH 7.4. Coadministration of folate or its analogues, such as folinate and 5-methyltetrahydrofolate, substrates for both PCFT/HCP1 and RFC1, significantly suppressed the methotrexate influx at pH 5.5, whereas thiamine pyrophosphate, an inhibitor for RFC1 alone, exerted no significant effect. Western blot analysis showed higher PCFT/HCP1 expression in proximal than distal small intestine. In distal small intestine, methotrexate influx rate was low and was not pH dependent. Also, folate and its analogues exerted no significant effect on methotrexate absorption. Based on the present and our previous results, the site-specific contributions of various transporters including PCFT/HCP1 in methotrexate intestinal absorption were discussed. The variation in luminal pH and the involvement of multiple transporters in methotrexate absorption may cause variation in oral bioavailability among patients.